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Abstract 
Completing an international research program focussed on the study of activity-induced 
pathologies and other pathological conditions on human skeletal material, we have analyzed two 
osteo-archaeological samples. The skelton remains of both cemeteries come from the Late Antiquity 
Period in France (Provence: South-East of France). 
The cases we have examined come from the necropolises of "La Roquebrussanne" (18 
skeletons) and "Sollies Toucas" (15 skeletons). 
We found traces of traumas, enthesopathies. hyperostotic diseases (DISH), periostitis, perinatal 
infection, dental pathologies and a number of localisations of osieoarthrosis. Beside other disease 
types, a case of a fully-developed ankylosing vertebral hyperostosis (La Roquebrussanne) and one of 
a serious polytraumatism (Sollies-Toucas) are presented. The relatively high level of t raumas is 
noticeable. 
The differential diagnosis was carried out by macroscopic morphological and radiological 
methods. 
Key words: paleopathology. Late Antiquity. France. 
Introduction 
Provence, a historical and geograghical region in the South-East of France 
provides a very abundant archaeological and human skeletal material dating 
from the Late Antiquity ( B R U N et al. , 1 9 8 5 : B O Y E R et al . . 1 9 8 7 : F E V R I E R et al. , 
1 9 8 9 ) . 
The results of the anthropological and paleopathological examination of 
some of these series, such as the series of Marseille (MAFART, 1980) Fr^jus 
( B E R A T O et al. , 1 9 9 0 : D U T O U R et al . , 1 9 9 1 ) . or Costebelle (DUTOUR and B E R A T O , 
1 9 9 1 ; PALFI et al. , 1 9 9 2 ) have already been published. 
The aim of the present research program is to define and diagnose the 
pathological conditions of two human populations of the above mentioned 
historical period: skeletal material coming from the necropolis of La Roquebrus-
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sanne (4th to 5th centuries A . D . ) and from one of Sollies-Toucas (4th to 5th 
centuries A .D . ) . 
The survey is part of a research program entitled "Diseases, Activities and 
Environments of Ancient Populations in Central and Western Europe" . 
Materials and methods 
The first skleleton series we examined belongs to La Roquebrussanne-cemeterv. located at 35 
kms to the North of Toulon. During a rescue-excavation executed by the archaeologists of the 
Archaeological Center of Var Region (C. A. V.) 19 graves were explored in 1981 (LEVEN. 1981). The 
skeletal remains of 18 individuals were dug out of those graves: most of them were fragmentary or in 
a mediocre state of preservation. 
The second series comes from the rescue-excavation of Sollies-Toucas (situated at 20 kms of to 
the North-East of Toulon) which was executed in 1 9 9 1 . The excavations were directed by M I C H E L 
PASOUALINI ( P A S O U A L I N I . 1 9 9 1 ) . The state of preservation of the 15 human skeletons is a little better 
than in the case mentioned above. The skeletal material is stored at the collection of the Archaeolog-
ical Center of Var Region. 
The aim of our work was to assess the pathological changes detected on the above mentioned 
skeletons. That assessment and the determination of sexes and ages at death were carried out by 
macroscopic morphological methods and taking the corresponding special literature into consider-
ation. We had to use X-ray analysis to be able to identify the more difficult pathological cases. 
Although we examined the 33 skeleton remains of the two series with the purpose of 
recognizing and identifying the alterations of pathological origin, it was evidently necessary to do a 
preliminary anthropological analysis. 
The determination of sexes was made by means of methods used in phisical anthropology 
(FERF.MBACII et al.. 1 9 8 6 : M A R T I N and KNUSSMANN. 1 9 8 8 ) . We determined the age at death of infantile 
or adolescent skeletons using the methods proposed by S C H I N Z et al., ( 1 9 5 2 ) . STLOUKAL and 
H A N A K O V A ( 1 9 7 8 ) and U B E L A K E R (cit. M A R T I N and KNUSSMANN. 1 9 8 8 ) . As far as the age determination 
of the adults is concerned, we did not carry out in practice the complex method proposed by the 
Workshop of European Anthropologists ( 1 9 8 0 ) . Though is seems to be fairly reliable, the analyses by 
MASSET ( 1 9 8 2 : 1 9 8 6 ) have made doubtful the use of suture-closing in a correct age determination. 
The trabecular structure, frequently modified by osteoporosis ( L A V A L J E A N T E T and C A U L I N , 1 9 8 1 ) . 
especially in female skeletons is not a clearly age-related characteristic either. So» based essentially 
on the criteria of the European Workshop, on the age-related changes at the pubic symphyses 
especially ( N E M E S K E R I et al.. 1 9 6 0 ) and taking into consideration some other conditions (the calcifica-
tion of cartilages, dental attrition, etc. ) . we carried out a more careful age estimation ( D L T O U R . 
1 9 8 9 ) . The sex and age group distributions of the two populations are presented in Table I. 
Results and Discussion 
1. "La Roquebrussanne" series 
— Case Nr. 1: Grave Nr. 1; Male skeleton. Senile adult; mediocre state of 
preservation. The thoracic spine shows a right-side continuous bony overgrowth 
from T6 to T10. (Fig. 1). A compression fracture is seen on T i l . too. The lateral 
X-ray of the same specimen (Fig. 2) presents the hyperostosic changes of the 
upper thoracic region as well. Enthesopathic osteophytes were observed in both 
the humerus, calcaneus, patella and the innominate bones. 
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Table I. : Sex and age group distribution of the two populat ions 
La Roqucbrussanne: R: Sollies-Toucas: S. 
Sex 
Age at death 
Male Female Un-
determinable 
Total Total of the 
two series 
R S R S R S R S 
Child - - - - 4. 2 4. 2 6 
Adolescent - - - - - 2 - 2 2 
Young Adult 1 - 2. 2 - - 3. 2 5 
Mature Adult 2, 4 3. 1 - - 5. 5 10 
Senile Adult 1, 1 1, 2 - - 2, 3 5 
Undeterminable 2, - - - 2. 1 4. 1 5 
Total 6, 5 6. 5 6. 5 18. 15 33 
Total of the 
two series 11 11 11 33 
Fig. 1 Ankylosing hyperostosis of the spine. 
Case Nr. 1: La Roquebrussanne . Grave 
Nr. 1. Male. Senile Adul t . 
Fig. 2 Lateral X-ray of the spine belonging to 
the Case Nr. 1. 
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These alterations correspond correctly to the criteria of a case of ankylosing 
hyperostosis of the spine (FORESTIER and ROTES-QUEROL, 1950), or of diffuse 
idiopathic skeletal hyperostosis (DISH) after RESNICK et al. (1975). Our case is 
very similar to the ones described in medical (LAGIER and B A U D . 1978: A R L E T 
a n d MAZIERES. 1 9 8 5 ) o r p a l e o p a t h o l o g y l i t e r a t u r e ( R O G E R S e t a l . , 1 9 8 5 . 1 9 8 7 : 
KRAMAR et al. , 1990). 
Beside hyperostosic changes, the skeleton presents the signs of intervertebral 
osteochondrosis (from C4 to C6) and the osteoarthrosis of the posterior apo-
physeal joints (from C3 to C5). As far as the correlation of the two processes is 
concerned, there are . in our opinion, two independent diseases: hyperostosis and 
degenerative spinal disease, both of them being predominant in elderly age 
( L A G I E R . 1 9 8 2 ) . 
- Case Nr . 2: Grave Nr. 4; Male skeleton. Senile adult: mediocre state of 
preservation. There are signs of spinal osteophytosis f rom LI to L4. 
Osteoarthrosis is present on the first right metatarsophalangeal joint. It is a 
relatively frequent consequence of an instep-depression or a primary hallux 
valgus (CHAOUAT, 1 9 7 0 ) . 
There is a healed spiral fracture of the left tibial diaphysis (Fig. 3). Remodel-
ling af ter t rauma and healing by callus formation can be seen. This type of 
: - i 
m r y v 
| F r - v ; - u B ? . c H 
r 
• v M 
* H H i 
Fig. 3 Healed spiral fracture of the left tibia. 
Case Nr. 2: La Roquebrussanne . Grave Nr. 4. Male. Senile Adul t . 
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fracture necessitates a violent t rauma and a long-lasting healing (ORENGO and 
T A Y O N , 1 9 8 0 ) . A healed fracture can be seen on the right clavicle, too. Although 
it concerns the most f requent t raumatic lesion of the skeleton (COSTAGLIOLA. 
1 9 7 6 ) . the double fracture suggests a serious accident of our specimen. 
— Case Nr . 3: Grave Nr. 13: Female skeleton. Mature adult: f ragmentary 
state of preservation. Some signs of osteoarthrosis can be seen on the joint 
surfaces of the first and third proximal interphalangeal joints on the left, and on 
the second right distal interphalangeal joint. The first ones correspond to a 
Bouchard 's arthrosis, the second one to a Heberden 's arthrosis (GOMOR and 
BALINT. 1989) . 
— Case Nr. 4: Grave Nr . 19: Male skeleton. Adult , age undeterminable; 
f ragmentary state of preservation. 
There are signs of spinal osteophytosis of the lumbar spine, f rom LI to L4. 
2. "Sollies-Toucas" series 
— Case Nr. 5: Grave Nr. 1; Female skeleton. Senile adult: f ragmentary 
state of preservation. Some signs of osteoarthrosis can be detected on the left 
side temporomandibular joint (TMJ) . The right side is not present. Our speci-
men 's age and dental attrition of a high degree are connected with the degenera-
tive disease, while the dental status, especially the dental attrition (HODGES. 
1991), ante-mortem tooth loss and occlusal malfunction: the "TMJ disfunction 
syndrome" has a significant association with the TMJ osteoarthrosis. 
— Case Nr. 6: Grave Nr. 2: Male skeleton. Mature adult, mediocre state of 
preservation. There is a unilateral spondylolysis of L4 (right side). The signs of a 
right-side spinal osteophytosis f rom T10 to L3 can also be detected. Spon-
dylolysis, described as a skeletal malformation (ORTNER and PUTSCHAR. 1981) or 
as a fatigue fracture (MERBS. 1983, 1989), is associated with the degenerative 
joint disease of the lumbar spine (BRIDGES, 1989). In our case we suggest that the 
static disorder of the lumbar spine caused by the unilateral spondylolysis can also 
be responsible of the osteophytic process. 
— Case Nr. 7: Grave Nr . 4; Female skeleton. Young adult: mediocre state 
of preservation. Enamel hypoplasia is expressed in the form of hypoplasic 
transverse lines of the buccal crown surface of all the teeth except the molars. 
Some signs of a healed fracture can be seen on the left fibula, a little above 
its distal end. We can also detect periostitic changes on the surface of the 
left-side fibular incisure and the enthesopathies of the interosseous ligament on 
the same tibia. The fracture of the fibula can be estimated as a primary factor of 
these alterations. 
— Case Nr. 8: Grave Nr. 5: Male skeleton. Mature adult, mediocre state of 
preservation. There are signs of spinal osteophytosis on the thoracic spine, f rom 
T6 to T12. with ankylosis of T7 and T8. 
Enamel hypoplasia is present on all of the teeth of the mandible and the 
upper canines. The right TMJ is characterized by an osteoarthrosis, probably 
associated with the left-side an temor tem tooth loss of the mandible. Fig. 4 
presents a dental caries and the traces of an abscess of the first lower right molar. 
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Fig. 4 Dental caries and abscess of the first lower right molar. 
Case Nr. 8: Sollies-Toucas. Grave Nr. 5. Male. Mature Adul t . 
There are caries of the second upper right incisor and the first upper left 
premolar: and the first lower left premolar . 
— Case Nr. 9: Grave Nr. 8: Female skeleton. Mature adult: f ragmentary 
state of preservation. A caries associated periapical abscess in presented on the 
first upper left premolar. 
— Case Nr. 10: Grave Nr . 9. Male skeleton. Mature adult: f ragmentary 
state of preservation. Both the tibiae and the fibulae are characterized by an 
expansive periosteal new bone formation (Fig. 5). The patellas and the right ulna 
also present periosteal appositions. There is a great deal of florid periosteal new 
bone, particularly on the tibiae. The new bone has some coarse striations and 
pitting (Fig. 5) and in some cases it is rugose (Fig. 6) on the tibias. The third right 
metacarpal presents periostitis and an osteolytic lesion near its distal end. There 
are signs of hypervascularisation on the knees. We have detected some traces of 
a right-side tricipital enthesopathy and bilateral cribra orbitalia. 
Although several pathological conditions may be associated with periosteal 
bone reactions, we can note that the skeletal pattern and the morphology of 
these lesions could refer to a t reponemal infection ( H A C K E T T . 1 9 7 6 : STIRLAND, 
1 9 9 1 ) . Unfortunately, the very fragmentary state of preservation and the lack of 
several elements of the skeleton prevent us from establishing a precise diagnosis. 
— Case Nr . 11: Grave Nr. 12; Incomplete skeleton of a newborn. Good 
state of preservation. It concerns the incomplete skeletal remains of a newborn 
(around 10 lunar mounth old af ter STLOUKAL and HANAKOVA, 1 9 7 8 ) . All the 
bones present for the analysis are covered by a periosteal new bone formation 
(Fig. 7). The reactive new bone has a thickened porous nature and gives a 
"hairy"-character to the bones. 
As we cannot know the exact age of the child at the moment of its death , it 
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Fig. 5 Periosteal new bone format ion on the 
left tibia. 
Case Nr. 10: Sollies-Toucas. Grave Nr. 
9. Male. Mature Adul t . 
is impossible to decide whether it concerns a perinatal or a fetal infection. 
Perinatal bacterial infections, causing periosteal bone formation and being fre-
quently letal, are generally caused by Staphylococcus aureus or some Streptococ-
cus species (SANTOS and H I L L , 1982; BEGUE and ASTRUC, 1988). SHULTZ (1984) 
presented the similar pathological alterations of a prehistoric newborn skeleton, 
as a case of osteomyelitis. In the case of a congenital infectious disease, venereal 
treponematosis can provoke bilateral osteoperiostitis ( N A B A R R O , 1954: DELAHAYE 
and BEZES, 1979). It cannot be excluded at all because a case of early congenital 
syphilis f rom the 4th century has already been reported from the region (PALFI et 
a l „ 1991). 
— Case Nr. 12: Grave Nr. 14: Skeleton of sex undeterminable. Adult , 
undeterminable: f ragmentary state of preservation. 
It shows a bony fusion of the left distal tibia and fibia following the fracture 
of the last one. The simultaneous t rauma of the tibia is probable but the material 
is too fragmentary so we could not make a diagnosis. There are signs of an 
osteoarthrosis of the left ankle, as a possible consequence of the t rauma. The 
osteoarthrosis of the first left metatarsophalangeal joint is also detectable. 
— Case Nr. 13: Grave Nr . 15; Male skeleton. Adult mature: good state of 
Fig. 6 Rugose periosteal apposit ions on the 
right tibia belonging to the Case Nr. 10 
Fig. 7 Periostitis on the humerus of a newborn. 
Case Nr. 11: Sollies-Toucas. Grave Nr. 
12. Newborn Child. 
Fig. 8 Left and right humeri of the Case Nr. 
13. The left humerus presents serious 
lesions. 
Case Nr. 13: Sollies-Toucas. Grave Nr. 
15, Male. Mature Adult. 
Fig. 9 Osteoarthrosis of the glenoid fossa of the left scapula belonging to the Case Nr. 13. 
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preservation. This specimen presents several pathological alterations: Left 
humerus: it shows the shortened length and the destruction of the humeral head 
(Fig. 8). (The left humerus is 65 mms shorter than the right one. ) The left 
shoulder joint is extremely destroyed by osteoarthrosis; the involvement of the 
glenoid fossa of the scapula is seen in Fig. 9. The X-ray analysis presented the 
serious osteoarthrosis of the left shoulder and an axial deformity of the humerus. 
Right clavicle: there is a well healed fracture of the right clavicle. 
Mandible: A healed fracture can be detected under the right mandibular 
condyle. 
Ribs: The f ragments of two ribs presenting signs of fractures were found. 
The macroscopic characteristics of the left humerus reminded us of some 
skeletal dysplasias, especially of mucopolysaccharidosis ( O R T N E R and PUTSCHAR, 
1 9 8 1 ) , but the skeletal displasias generelly involve numerous bones of the 
skeletons and the detected traumas suggest a traumatic origin of the process. The 
morphological and radiological pictures reveal the possibility of a double trauma: 
a diaphyseal fracture and a t rauma of the humeral head. The destruction of the 
humeral head could be explained by a rupture of blood vessels following a 
fracture of the anatomical neck ( O L I V I E R , 1 9 8 3 ) , but it does not explain the 
shortening of the bone . The traumatic interruption of the blood supply in a 
growing bone can produce abnormal shortening of the bone (ZUJOVIC and 
C A R L I O Z , 1 9 7 9 ) , so we must think of some traumatism during the growth. A very 
likely planation is that of a severe polytraumatism of enfance/adolescence: the 
fracture of the humeral diaphysis, the luxation and necrosis of the proximal 
epiphysis; probably simultaneous fractures of the ribs, the mandible and the 
clavicle. These traumatic deformations — causing much suffering and pain to this 
man for 30 —40 years after the accident — provoked numerous consequences: 
the severe osteoarthrosis of the left shoulder, that of the right sternoclavicular 
and the right temporomandibular joints. The functional reduction of the left arm 
resulted in the atrophy of the bones of the left forearm. 
Beside the alterations of traumatic origin, our specimen suffered from other 
diseases too. There is a complete block of the vertebrae C6 and C7 and a partial 
fusion of C4 and C5 (Fig. 10). As a typical consequence of a static disorder of the 
spine, a severe intervertebral osteochondrosis and the osteoarthrosis of the 
apophyseal joints are detected between C3 and C6. 
Our specimen suffered from a hyperostosic disease, as well. There is a spinal 
osteophytosis f rom the T i l to L5. Some extraspinal enthesopathies (calcanei, 
innominate bones, patellae, femora) can also be detected. 
— Case Nr. 14: Grave Nr . 16; Male skeleton. Senile adult , good state of 
preservation. There is a spondylolysis and spondylolisthesis of L5. which pro-
voked degenerative joint diseases of L4 and L5 (intervertebral osteochondrosis 
and osteoarthrosis of the apophyseal joints). Spondylolysis is typically associated 
with higher levels of osteoarthrosis around the fifth lumbar vertebra (BRIDGES. 
1989). 
The cervical spine (from C2 to C7) presents intervertebral osteochondrosis. 
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Fig. 10 X-ray picture of the cervical spine of 
the Case Nr. 13. Fusion of the vertebrae 
C6 and C7. 
The osteoarthrosis of the hands and feet is also detectable: there is osteoarthrosis 
on the first left and second right metacarpophalangeal joints: and on the first left 
metatarsophalangeal joint . 
Conclusions 
The two populations on which the present study is based, lived approxi-
mately in the same historical period and under similar geographical conditions. 
Carrying out the paleoanthropoligical and paleopathological reconstruction of 
the skeletons we can gather a lot of information about their morphological 
characteristics and pathological conditions. 
Within the limits due to the unequal preservation of the skeletons we 
conclude a relatively higher number of skeletal diseases in the "Sollies-Toucas" 
series. Although the restricted number of the skeletons in both samples excludes 
the precise analysis of the populations and their statistical comparison, the 
unevenness in remarkable: La Roquebrussanne: 4 pathological cases/18 skele-
tons: Sollies-Toucas: 10 pathological cases/15 skeletons. 
As far as the different disease types are concerned, the predominance of 
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hyperostosic and degenerative joint diseases is not surprising: they are the most 
common skeletal pathological lesions since the dawn of civilization (DUTOUR, 
1989: ROTHSCHILD, 1989). In several cases (the O A of the spine and the TMJ . or . 
the osteoarthrosis in large joints (shoulder, ankle)) the primary factors (malfor-
martions, micro-, or macrotraumas) could be discovered. 
Among 5 cases presenting t raumas, the two polytraumatic cases are notice-
able: Case Nr. 2: 2 fractures: Case Nr. 13: 5 fractures. 
In the two cases with periostitis (Cases Nrs. 10 and 11) the occurrence of the 
infectious diseases is evident with an uncertain etiology. The possibility of 
t reponemal infections cannot be excluded. 
In order to be able to carry out a better comparison between the pathological 
conditions of Late-Antiquity populations and to reveal the epidemiological ques-
tions of the diseases, the importance of the further paleopathological examina-
tions of this period is par t icular ly emphasized. 
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